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PLANAR GALVANOMIRROR PROVIDED WITH DISPLACEMENT DETECTING 
FUNCTION AND ITS PRODUCTION 
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Abstract: 

PURPOSE: To provide a thin and smart-sized galvanomirror whose angle of displacement can be 
detected. 

CONSTITUTION: A mobile plate 5 and a torsion bar 6 axially supporting this mobile plate 5 are 
formed as one body on a silicon substrate 2 by a semiconductor element production technique. A total 
reflection mirror 8 is driven through the mobile plate 5 by the driving current flowing to a plane coil 7 
on the mobile plate 5 side and the magnetic force of permanent magnets 10A, 10B, 1 1 A, and 1 IB on the 
sides of glass substrates 3 and 4. The lower glass substrate 4 out of glass substrates 3 and 4 coupled on 
and under the silicon substrate 2 is provided with detection coils 12A and 12B, and a detection current is 
superposed on the driving current is made flow to the plane coil 7, and thereby, the angle of 
displacement of the mirror is detected by the change of the mutual inductance between the plane coil 7 
and detection coils 12A and 12B based on this detection current. This galvanomirror is produced by the 
production process of semiconductor elements. 
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5 y~<nm 2 3£«fl£[2] l 5 LWtWfZo Jttrx&tfc 
if^Sr 1 Sctc^*** ^1-a4§£lCJfc^T*<B*** 

[0 0 6 5] HI 5*C*5^T, f&2fmm<D#Jl"</ $ 
lftll*Ktb-C(0±«RtrF«^?^»E3 f 4*\ * 

«3A, 4A*Rttfc«£^*!K i/^ySfi2l: 
U T«#9*£«4-C«t. t4At±«l:LXHC< 

[0 0 6 6] Itte^II 3VS«2(Ctt, 
fc^«T»*5Ai:, tt*«nr»«5A©rt«liJ:«i* 
fta F*«"*T»« 5Bi:^f) 4 pT«I« 5 #wt 

feti/tv^a. itE^«l«5Alt »ioh^ 3 y 
/<-6A, 6A\Z&oXU}) 3^S«2^«SSti, Stf 

gartfli RTfttt 5 b itri2^ i^h->3 >v«— 6 a, 

6 Ai:tt*ll*fRld5iES£-ra»2©h— >a y/<-6B, 
6BVMt^Ws&5A<Dtomtzti££tiX^Z. 

5 t» 1 2 h-V3 A, 6 Bit, i/ 

[0 0 6 7] *fc, «^m«5A©±BK:tt, v-U^ 
VStE2±ffitC«ti8Lfc-*t^«««jja^9A f 9 A 
1 tf> ^ 3 V/<-6 A<0<S£«r;fr 

d^nmiaw^ts?i^;v7A mx\m 



«*5r»*E5B<o±ffi^tt, ^y^yss2i:w$ti^ 

— #©rtMtti»?9B, -*<DgS2 6Dh-v' 

3W<-6B^&^pTiMfi5A»5>Srii9, 

— > 3 ys<- 6 A<z){fe*tl£^ 

8w-a¥B3>f b (mx\±&&mci*mx7Fii-& 

3>f/U7A, 7BttSl3llSWtia«lC ±»Lfc«* 

^» o t i a «» a >f ^ ^ i o br 

fca o «rtS^H«ftt/rt«»B«HJ-9A f 9 Bit. > 

u 3 2 ± a >r /v& j: o Tffi n >r ^ 7 a , 

7BtiaWF^Slxa o ¥B3>f/WB^ffl**Lfcrt«!l 
"5nWR5BO+*«W^tt, T^$^CrA*#«lJ:J:aS 
Mtt& LT©^Bat^9-8#»«SJiTV^a. 
[0 0 6 8] ±fflJ5Lt^Tffi!l^7^SS3, 4fctt, 2<@ 

-13A, 10B-13B;6\ H*©± 5fcEtt$Jh/Cl^a o 
±ffl!]^fy^S^3<^5:v>iCf^M^5*^ ; F10A, 11 
Aft, T#J#7 *fit£ 4 0*^^10 B, UBi-Wmi 
■5I»« 5 A<£>¥B 3^/1^7 A\Z.m>ft*ftm LT¥ffi3^ 

7 a ic^i-^ft®^ t offish ic t o tjmm was 

5 A4r[iIibig»)$ii:afc^(Dt>OTfe«9, ±fll# 
5^S«3<DSiMJ:iRi^i^5*^K : Fl2Ai:l3Att, 
Tffi!l^7^S«4^*^a^l2B, 13B4-Crtfl|pr»« 
5 B <£>¥B 3 >f /!✓ 7 B fc«#S:fWfl L T¥® 3 ^ 7 B 

n»Biii**afc*<ot><oT?*)a 0 -euT, zv^fit 

£*o fc*4U8W 10 A * 1 1 A ttiT^itt^I V ScR»\ 
«ifi*^«510AO±Bd5SttO«FW[3jc^«^llAO 
±BttN«fcfta<k5lcRtte>*V L^t, 

tt^^^rv^ao ; e^<ol:v^{c^^]t'a'oTv^a*^^ 

12A^13A, *^«^10Bi:llBRV*^i8t512Bil3 

B^i^«-c*>a 0 mk % ±T*iRi-e#fti-a*^«5io 

^at^rio ao±b* s s ffio^tejk^jfcffio b co±® t> s 
s^ftaj:5^i5»ta. • : ?^oflbo±T-c^/Strv^a* 

^SI^llAillB, *^«^12A^12BXt^^«Wl3 
Atl3Bt>ra*T*>0, £*1|CJ:?K Rr»#5©?oM» 

[0 0 6 9] ^LT, T«*9^«R4 0Tffifctt, AS 
54 Ufc 5 Pffi3^ /U7 A, 7Bt*ft?ii«BB»*»r*R: 

EBSttfctfttt|3>f/l/15A, 15Bi:16A t lBBdS/^* — 
^y^^tLTRit^nrv^ao tfei±j3^/W5A, 15B 
tt, ®l^h-^3^-6AJc»br»IW4B(cS»t 
btl. t*W3-f/H6A, 16BJ&3$2<D 6 

B^»Lr»i^wcRrtbJi*Ji^e*t»t4Lrv^ 
a Q ^tr, -»o*m=>f/n5A f isb^, ^Msa»r«j 

«5Ao3Etfc«SrtfeWi"afc^-C, ¥In^;u7Al:l 
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»s«Eicfi;& Lxm-tikmmmcm^< vm=<<* 7 a 

fc&ttW/H5A, l5B4r<0«S>f ^ 
«fFTIMR5A«)A*«ttfcJ:9»lsU ^©*ftlc*C 
fc«*«**rW*1-*. J: oT*M "Tift 

«5A©WiA#iftm"e**. -#<o*uj3>r/n6A f 
16B iirawc rt« pr»« 5 b Srtfem-r s t> 

[0 0 7 0] *Kl»fts*RW1-S. ^fll«T»«5A£>¥ 

A, 6 A^^t LTM'RlffiS A^il^^jgi: 
T0I&U n 5 B fc^fifl-SISlS 5At 

««tB«0»SfcftSo rtW^»«5Btf>¥ffi 
3>r/^7Bfc«ft*r«*«, #MII"5riME5A©E«*ift 
fcttft*!^ ^Bf»«5AlJ:#Lrrt«pr»«5B 
^2<DHV3^-6B, 6B«AfcLrHIH- 

[00 7 1 ] Sot, «;fctf, ¥ffi=*>(/WAtf)!&S)« 
JfofcWlPLT* *«RT««5A*rlJH»!lHl»«f^bfc 

a, ¥B=>r^7B<De»««t««iLrt«w»tE5B 

2 fcSttfcfTJia. I*. ^2^*^Jcoi:5 
ur*3< tfiv\ 

[0 0 7 2] — 5pH3>T^7A&^ffi3>r^7B 

3*T* ft 
ffl=i-f/W5A, 15Bt¥B=-fA'7 AWXrflftiaa-f/V 
16A, 16Bi^pB3>r/^7B|Hl©fti:^>'^^^Jc: 

5B©Jttfiftffla>f;W6A, 16B0>S£ttttWjfc: iot 

^rtffifj^rsb^ 5 b <n&mm& m y a - Y'< ? ? $ 

[0 0 7 3] 2 «BS«©**©^w<y 

^7-81? U"-if 2 StfcWtefi 5 

mmm 1 %im<b 1 * ©a^cfc^-c**** « r t 



[0 0 7 4] jEtc, ¥ffia>f^7fc*+ra«*«r*S 
^Lfc^rit)«»^ra^^K^i:^r> ^y?A, 

tc*t««i** t < i"5 1 ¥ffi = >f 7 d> <Z>38fSfcfi 
##<ft!K TO^H#Kffitt«rcttTOS*>&0* 

TO« 5 ^^^Scl^ttSrX^JUcit^TiS^f^S^ 

[0 0 7 5] Stt»<0»l|llfi«<D±TO^7^X*E 
v^tHl 6~B2 0*#MLTR9H-S. 

mnm (0.5 nm) 202 «:b&*u 3mm\c*hv 

(Dmm^y^^^^ (alg) e 

[0 0 7 6] *ffiftjRiWi:Lrna^»»ic»^ 
KfclK (o.l Mm) 202 7 *£j*U »B«3fc, £9fl 

>&M&i-Z> (big) . Kfc, SS«0>J(iift«t£lc 
»*tt^y^^^Srl70 //mtT9 (Igc) . »ctc % £ 

d) o 

[0 0 7 7] *lc, 3^11^203 ©HiBfflAtfMJB^a 

204 ©«»t»v^^^u «*tt#y>f 5 m<om 
mmos zm$rt-%> (xse) 0 &tc s m^^-f^t- 

J; o T im^WR t n ^Sr^-f 

So W*>. *ft&S205 ±te=y*/U©*A«3'*«tfToT 

/HcttS-r-5«®206 , 207 «r»rti-8. roiglci 
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«H^204 XtfS5jHB204 *»<"f-5 (I8f) o 
[0 0 7 8] lSefcH«JCLT»BW205 

(xsg) o *aas«T?tt, #¥®^/v.£ 

W*o±T©=>r^Sr^3Ri-S^— ^^y^SiJ4>208 , 20 

mM210 , 211 Sr»ritU Xfc, *fe^l205 

J* 7 A, 7BtiWl$.£tiZ (XSh, i) c 
[0 0 7 9] tfcJC, S i O z Sr*^ y 9 LXMimZM 

»^trt*RTIb«»»**dl**tS (I8j, k) o #; 

R*tS7-»5HrK^r^**U T/i^^ 
^«toT^lt^7-8^^8 (ISO o 

[ooso] sLtictv, pfiME»»As»rtsna. - 

T«^7^*fi«^**-t-5ttffl3>r^Wc, 0 2 0 

[0 0 8 1] Sclc, Tffl^7^S«4C05pa®ffll^, ~ 
^LT&MJi220 Sr»ritr* (Xgb) 0 fcfc, tfcffi^ 

fi^&lwx^ J: or «dc-rs 0 

[0 0 8 2] ^©±5fcLrjgj*Lfe±«^9^«*R3 

«xBMl»G*:J:oriS^u Wc, ±T<a#7*gffi 

3, 4<O3f^ffigtC#7k^«^10A~13Ai:10B~13B 

[0083] mc y *mm\c% t %#;w*; *?—<Dn3 
smuamxs %2mmmkm&<o2m<Dmxhz> 0 

It 2 «t« t ttH-«P#«:f* Lr^^^^K 

-f5o 02 1-2 3(C*5^r, &MMVt<D2$b<o#;w* 

s^y-zm^ m&Lizm2mmmtmmm<DmtiiLxh 
sa\ ^mmmxn. ±t^^7^ss3, 4*\ ^2 

±*!»»^^»«5<o««^i:rft*t©BBP«fS3 a£ 
Kit, ^Ktt^7-±*oSP^$rffi»^ffit Lru- if 



*ur, ±To^fy^g«3, 4#¥«ttJ:Lra>afc 
£ r*r»« 5 ©EMft;*^-;* ct 5 ur 

8c 

[0 0 84] 021 i-^r^1"<t 5 Tffifltf 

7*SS4tf>T®fc, *«»riMK5A©Sffilftffl^©lft 
ffi=*>OW5A, 15B^tK^{|iJpr»«5BcO^&^ttJ^O 
^aj^>r/H6A, 16B#, S5Fffi3>f^7A, 7 

m~tz>o £fc> issxsturtt, u 2 kpt 

l«5&(;h->a^-6A, 6 BOSSES:— fr^fij 

•TSXS^rtt, m2^j£#jrift^Lfc|g|i 6-i9i: 
^ufcxstia«r*>So ^ur, sg3§&&£#j<o»^r 

<£>#7*Sffi3, 4^S^iaotvy3ygg2 

[0 0 8 5] K±RWUfclB3S81t«<o*/w^/^9- 
-ewt, *i^«o^f/w^/*?-(o«i*{c*p*.r, ft 
2 sffifl t ^tnic if j«ttf 2 ^Tcr^x, 

[0 0 8 6] 

SrK«t, ¥®3>f/HcSltSK»ffim««EJcagLrSlt 
Sr««LrS^O*ffift«r*ffli-*-r5**t L*:<D 

j*rt, ^f;wv ^; 7-^iferiiW/j^-e 
[oo8 7] stt^co^w^, ^v^^ciES!•r8 2 



IC Jt^T»J-f 5 c h 5o 
[BB©ffl¥&R9l] 

IH 2] 0 1 <DA— AH^tSBrB® 

[B7] IWLfcBttI**»*tt««r*i-H 

[H 8 ] H 7 fc**tt«©^**£*©tWMt*fc* 

tm 

IB 9] TOtteKtttfcfttt&ettJMftft&RI-*' 
77 

[bio] h — > 3 ^-xtfTsrsiSws^swttg* 

7vw0 

[Hi 1] Wt**M««05 9-«ttlc**6»»* 
[ill 



IB 1 2 ] w±is 1 mmm<ommxm<ommm 

[Bl 3] ^ 2ttR<8l&X&0fl91Bi 
[B9 1 4 ] H 1 3 IQR< 

[Bl 5] *5IWlc«5^w^/5 7-©B2Hl£«© 

[lie] m±m2mmm<ommi:m(o^mm 
[Bi 7] en 6icfle<fisxa(0RnH 

[018] Bl 7 km<W&TM<D&m® 

[019] 018 |qR< ttitXaoRHH 

[B2o] m±t52mmm<oTm#7x&&.<DW&JM 
<DWLwm 

[121] ttiKBiifMy' $7-©fl33SJfc0!|© 
«^Sr*i-¥B0 
[02 2] 02 l©B-BiiS£ffi»rffi0 
[0 2 3] 02 KDC-Clfc&VlWiffi® 

[024] *a;aBttA*u©«t*i- 0 

[0 2 5] #«££*£ffi3^©«£*1-0 
[^©f&W] 

1, 21, 31, #/WV $5- 

2 v'ilnylfi 

3 ±fflH#9*g& 

4 TW#7*&& 

5 ~<W>& 

6 HVay/<- 

7 ¥K = -f/i' 

8 ±E*t5 9- 
10A~13A, 10B~13B, 

12A, 12B, 15A, 15B, 16A, 16B tfcffln-fA, 
[02] 




[H31 



[05] 
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[B9] 



[HI 1] 



[mi 2] 
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t >*L i (mA) 



[116] 
(0) 



(b) 20?' 
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02 
201 
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[02 2] 



[12 2 3] 




[ffifflBl ¥fife7^4fl 5 0 
[#StttiE 1 ] 

[«iE*hMMg«] wauft 

WfiE#tfe] £H 
[fctfit#««&ffl] 

[W*91] ¥Stt©»rSMRi:l<n*ll> 

mrnmt mm mm t zmw&mtew-ffi => ■< >\> &m 
ru m^®fa<r>*&m zRMmzm-iz> -j>. mm 

i^-t-I^V ^gbtiagBdrfr 
="T/Wi, file h—>3 ^-ic^LTB&^ttglciB 

[t9*«2] m&zmmK %si<o h-v 3 
i/a ^s<--em&KWfm&<D\Hw\zWi3i $ tbs tow*! 

«K t fe 4 9 , ttB** TOMSK * lOfEa^f/H; 
Rlt. fltIIErtfl!l^ri]ffiroHM<-»2©¥S=>'f/W*R 

tt5«fi£-Cfc»), l»B1*W=»'fA'#, »lMf2©h 

titx-h s i ettostttt turns &<s§ y u— -r 
-mx/i"*; $7-. 

[Iff** 3] jjiri£8£#3&£¥&tt, *3tta«E(P±T 



5 




x-m&zti, ±Tmm& t ^mums. t xm * ti& 

fc®.to£m*®M£®t Ltl^iitSWi: Lit 
**mA-fZ>mfch Lfc fff^ l ~ 3 cpyyf tit>> 1 o k: 

o 

<o jtastf-ciwe h-fa ^<-u^x ^mwmm^m 
»^r«K:*s*ii5nriME*»rti-5xai, TOi>ts± 

Ut. h-i-a ^-«*lSlt?fi4ii(Ii«»f iBfcS 
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[*tiE*f5i>JSS£] 00 0 5 

[*&£*£] 

[0 0 0 5] 

T. ±&©J; 5*7V-t— SWfA"V $ 7-K*5»*3 
3Wi H 2 5 5 fc*t*. 

miE*mmu4,] 0010 

[0 0 10] 

[*K*tiE4] 
[*tjE*f&»§£] ^#BS 
[*t]E*kgi5S£] 00 12 
WKEjHfc] 3ES 
[«]Ert£] 

[0012] sfc, WBatjHs^att. 

kiiiM^LSM a # 7 x $ 

JiflHfcK **, 83fctt£#-t-*#7*S«-c£j£$ 
It, ±TflX£&¥9(*:anSj:-CB«n«irntfiKMS 
W**H2IRIi:U C«)*BffiMrtWflHt^^*»A 



[ffijE*hti«II£] 
[*tiE*fJg{Jlg£] 0 0 13 
MiESftfc] 
M&iErtfc] 

[0013] *%wz>jf/i"</ iy~<om^m^ 
rsais w<-tt»t?i|&*ft:««fc««iflrififc»i 

SSHS^SMRSrjeMfc-fSXgi, "TSME±fBJ3fflfc:* 
A--CB*iifc?riMR't'*»fcTA'5 = »A03|jl»teJ:9 

[?fffiE6] 
[*tiE*f&»I*] WSBS 
[«IE*f«t3BB*] 0 0 14 
ME**] £JE 
[SEftS] 
[0 0 14] 

[3MSffijE7] 
[ttjE*t*M«] 9!iNS# 
MiEMtai*] 0 0 2 6 

[»Ert»] 

[0 0 2 6] r cD^RIt $7-8 (P^feft 0 »MfH - 

jn$c& ( $ 5- 8 nmwiR&mmm-tz) i-it^-o 
-ret, ro&mmasicg^vv-c, ^pe^ 

A7 tTfi!l^7^^E4JCgS:itfc#ttl='^/H2A, 12B 

©^ffl=>W/H2A, 12B{C^-f5. t^ffi=>^/H2A, 
12B^fei-5#^®EI^ WV^xH 
±S#t5 7-8*S7K¥fifil-&5B$ICI±. ^ffla^ 
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-#®ft|ii=i1^H2A (Xttl2B) T?f4^jSUTfflS'l' 
v^^^«Jiapk:J:!>«*«Er±ii*U It*©* 
ffl=-OH2B (XH12A) ■CttJBraLTffiS'CV^^ 

-4VH2A, l2BK38£t-3Sf^®E(i:£:Kat5 7-8<D 

HfiEftf*gB4] 00 3 9 

[00 3 9] Qr =t SaT 4 • • • (9) 
£ £ X\ £ l±*lt* (m«£{4 £ = lt £ < 

1) , Sli^tf^flSSU aBXf77y*^i'il 

& (^ 2 k 4 /60h 3 c z ) , Ttt^©Sffijaft-efc5. * 
fc. h-i/a v/<-A»e>©e«^J:5ttfRSQa aria 
© (io) 5t-c?g£tv3. 

hue*****] mnm 
miEmazB*] 0058 

[0 0 5 8] &L±&mL1t£5^ M>57 , l'-t- 

itnts ?r»K5©«»i«tt<ije>nHii*<, 

ai?II»j/;wv ? 7-it5r iiStIS, :«fc 
TA©/MHt£H 5 ffiVTtt, C©**ir 

©fcffl="W7H2A, 12B&EBU pflliS 5 ©3Effc£j£ 
tfc¥ffi=>f^7 tttUJa^/H2A, 12Bi:©|ffl©ffiS 

jyyfifii'x&it&ikm-tzzk-v. was 5, bp 

*>> ^tt5 7-8©Stfcfc£&W1-*<fcpl;:Lfc© 



©Wjfc&aEjg-rs&gttfcv^-e. 5 5-©Xffi£&tti 

[*K«DE 1 0 ] 

[*]E*ttfe«B*] mmm 
miE*t&&n4>] 0059 

HijE*»] 

[0 0 5 9] WC±1E*1SI)K«©^A'/V5 7- 
©SBtlgS:, 01 2~01 4*#fiSL/£*5t J §i^1- 
5. l?£300 )im(Di/P n>g«101 ©JbTffi&SS&fc 
UTK'ftK (1 //m) 102«r^-f5 (alg) „ 

&Mf8.u mm9m»omxi^vf->^»ifh (b 

IS) , 3EK» ^»*»*»oSMUi*JSt*0.5 Mm* 
-eBfcfe-rs die) . 
[«MtZ 1 1 1 

[ttjE#*«S«] 00 8 6 
[flREJWfc] XX 

[0 0 8 6] 

■TOR***-*!.--*' SFBa-f/i'&VSIt 
=^<t&m=>^©Ktt«Xftf;i# 5ffi3>r 9 

>xmt%mm LT£ft&©xte3&fcw-t-s-r 

t Lit©-?, #/w</ s 7-Sr¥»<*^©K^e«Sr 
— if 3feJS/S8IS©'hS!fb&£j£T# 5 i v > 5 Sb*fcfll 
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